Theory:
all devices -scanners, digital cameras, monitors, and printers -reproduce colors differently.
There are even differences in the way individual printers of the same model manage color. Many variables affect color, including your ink and paper type.
Color Management -is a way to set up your environment (called a workflow) to allow all these devices to speak the same language so you can get accurate and predictable results. The ultimate goal is to match the colors of the image displayed on your monitor with the ones produced by your printer . (1) We use Color Management software to create profiles for all devices. A profile provides a description of each device's color gamut -the range of reproducible color. You use these profiles in your workflow, and the result is an accurate translation from one device to the next, giving you consistent, predictable color.
If you really want to understand how things work we need to start with some basics. When color reproduction was first becoming a science it was determined that all the colors visible to the average person could fit into a twisted horseshoe-shaped graph affectionately know as the xyY Chromaticity Diagram. (2) This diagram (FIGURE 1) represents the way we see and accurately
indicates the uneven sensitivity we have to all of the colors. It's also convenient as we can count on this space to stay the same regardless of how it's viewed or imaged with any device.
In fact, because of the lack of dependence on any other factors we call it device-independent.
As more technologies evolved it became apparent that measurement systems and computers needed a better balance of information, so the spacing between colors was shaped to become more consistent and even. We call this space L*a*b*, or simply Lab (FIGURE 2).
Technically a* represents the red/green axis, b* represents the yellow/blue axis, and a straight line going right through the center corresponds to L or the lightness.
Lab is a great place for scientists, but it's also the space that's hidden in all of our computers.
So we're going to look at a few images the way our computers do.(3
Monitor display VS Printing
-The monitor produces the color you see on-screen with light while the printer produces color with pigment. The set of colors, or gamut, you can produce with light is not identical to the set you can produce with pigment. Thus there are colors you can produce on a monitor and not on a printer, and vice-versa.
-The monitor uses three primary colors of light (red, green, blue) to produce all the colors you see on-screen. It mixes different amounts of each of the primaries to produce a particular color. An on-screen color is specified as three numeric values, the first describing the amount of red, the second the amount of green, and the third the amount of blue light to use to create the color. Thus these are often referred to as RGB (Red Blue Green) colors.
-The printer uses three primary colors of ink (cyan, magenta, yellow) and black to produce all the colors it prints.
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-The set of colors you can produce with light (the RGB gamut) is larger than the set of colors you can produce with pigment (the CMYK gamut). Thus monitors can produce more colors than printers. There is a significant overlap between the two gamuts however, and, in those cases, the problem becomes how to match a color that it is possible to create with either light or pigment, on different physical devices.(4)
Representation and control of color in physical devices:
The difficulty with physical devices is that none are stable enough to ensure a consistent representation of a given color. Physical devices for our purposes are monitors and printers.
-Monitors The same color can vary across monitors due to factors such as the phosphor specification, the calibration, and the age of the individual monitor. Even on the same monitor the color can change as the monitor ages or loses its calibration. The set of colors a monitor can display (its gamut) can also vary across monitors.
-Printers The same color can also vary across printers or on the same printer due to factors such as the inks a printer uses, the amount of ink in the printer at the time you print, and the physical properties of the paper on which you print. The experiment:
The researchers have printed the test shown in figure (3) first without using color management systems and then by using color management systems and they measured the impact of using the color management systems on the ink zones of the printing machine, dot gain range, printed dot size, L a b values, ink density, and then making comparison between the ISO values and the values before using color management systems and after using them and the results were as follows: Cyan Before 0% 0% 5% 19% 18% 21% 19% 26% After 0% 0% 3% 14% 14% 18% 14% 22% Magenta Before 0% 0% 7% 37% 24% 25% 19% 26% After 0% 0% 5% 33% 21% 20% 20% 24% Yellow Before 0% 0% 6% 24% 29% 21% 19% 26% After 0% 0% 4% 20% 27% 17% 17% 22% Black Before 0% 0% 5% 19% 23% 28% 19% 7% After 0% 0% 4% 18% 20% 25% 25% 3% Ink Zones Cyan Before 4% 9% 12% 15% 19% 6% 0% 0% After 2% 21% 11% 11% 13% 3% 0% 0% Magenta Before 27% 23% 20% 21% 25% 10% 0% 0% After 21% 31% 18% 17% 22% 7% 0% 0% Yellow Before 27% 21% 26% 28% 29% 9% 0% 0% After 23% 21% 34% 25% 25% 5% 0% 0% Black Before 25% 20% 27% 29% 28% 7% 0% 0% After 23% 22% 38% 25% 25% 3% 0% 0% 
